Modulation of cytoplasmic calcium in human platelets by the phospholipid platelet-activating factor 1-O-alkyl-2-acetyl-SN-glycero-3-phosphorylcholine.
The calcium-sensitive, fluorescent dye Quin 2 was used to quantitate changes in free intracellular calcium [( Ca2+]i) induced in platelets by the phospholipid platelet-activating factor 1-O-alkyl-2-acetyl-SN-glycero-3-phosphorylcholine (AGEPC). The Ca2+]i of unstimulated platelets was 91 +/- 18 nM (mean +/- SD, n = 8), and treatment with 1 to 16 nM AGEPC increased [Ca2+]i in a dose-related manner, with 16 nM AGEPC increasing [Ca2+]i by 102 +/- 20 nM. [Ca2+]i was not increased by analogs of AGEPC which do not activate platelets including the lysophospholipid precursor of AGEPC, the optical isomer, and a C-2 benzoyl analog. The capacity of AGEPC to increase [Ca2+]i exceeded that required to induce maximal platelet aggregation. In four experiments, 100% platelet aggregation was induced by 4.5 +/- 2.4 nM AGEPC (mean +/- SD) and was associated with a submaximal increase in [Ca2+]i of 56 +/- 22 nM. Pretreatment of platelets with AGEPC rendered the platelets specifically unresponsive to repeat stimulation with AGEPC in terms of both platelet aggregation and increased [Ca2+]i, whereas the platelet response to thrombin was undiminished by pretreatment with AGEPC. In contrast, the platelet response to 0.5 microM calcium ionophore A23187 was undiminished by pretreatment with the same concentration of ionophore, suggesting that AGEPC does not activate platelets by an ionophore-like mechanism. IgG aggregates and AGEPC in combination activate platelets synergistically, as shown by the observation that a 1-min exposure of platelets to 60 micrograms/ml of IgG aggregates increased the platelet aggregation response to 2 nM AGEPC from 44 to 100%. In contrast, sequential exposure of platelets to IgG aggregates and AGEPC increased [Ca2+]i additively, suggesting that increased [Ca2+]i contributes to but does not fully mediate synergistic platelet activation by IgG aggregates and AGEPC. Quantitation of free intracellular calcium with the fluorescent dye Quin 2 is a highly sensitive technique for delineating the role of calcium in mediating platelet activation.